The electrocardiographic changes considered diagnostic of hypertrophy of the right ventricle are well known. They are characterized by a predominantly positive initial ventricular complex over the right chest, preceded by a small q wave or r-s waves, while over the left chest a predominantly negative complex preceded by a small r wave is found.* The transition point between the qR (or rR) and the rS patterns lies usually in the sternal region anteriorly (Fig. 4) , but may frequently be somewhat to the right of the sternum in position V3R (Fig. 7) . In some cases in which R-S waves of equal size occur across the whole left precordium a sharp transition point between rS and qR or rR complexes can be found by taking leads from areas slightly more cranial than the standard positions (Fig. 6 ). The value and shortcomings of the standard leads in right ventricular hypertrophy are well known and have recently been reviewed by Myers, Klein, and Stofer (1948); they will not be discussed in this paper.
left ventricular (qR) pattern; the transition zone is in position V3. In the case of the tetralogy of Fallot, however (Fig. 2) , the interventricular groove rotates to the left while the transition zone between qR (or rsR) and rS complexes moves to the right. Consideration of this diagram suggests that the rS pattern recorded from V2-V5 is in fact derived from the underlying right ventricular epicardium, and that the rsR complexes recorded in leads V3R-V8R may arise chiefly from the left ventricular surface. This implies that if direct leads could be recorded from the right and left ventricular walls they would not demonstrate " electrical predominance " of the right ventricle, but would show rS and qR patterns respectively as in health. The investigation described below is an attempt to determinie whether this is in fact the case. Fig. 3 ). An identical case is not illustrated. In two similar cases (one illustrated in Fig. 4 ) the initial r wave over the right ventricular surface was replaced by a q wave in the region of the septum. In Fig. 5 are shown the electrograms of the patient whose electrocardiogram was illustrated in Fig. 2 . In this case very little of the right ventricle was available for exploration and possibly for this reason an intrinsic r wave could not be demonstrated. A large area of the left ventricle was shown to transmit a qR pattern. In the case illustrated in Fig. 6 the two ventricles could not be identified with certainty. Leads from the anterolateral surface of the heart both before and after the completion of the anastomosis showed an rS pattern. After the anastomosis, however, a qS .complex was obtained from the postero-lateral surface of the heart and a qR pattern was not recorded until the electrode was thrust round to the back of the heart where it was in contact with both the lung and the pericardium. It is probable that in this case a degree of rotation of the heart greater than usual had taken place and that during the course of the anastamosis a further change in position had taken place leaving only the right ventricle exposed.
Although the ventricles in two other cases could be defined, adequate exploration of the left ventricle could not be performed. In one an rS pattern and in the other a qS pattern was recorded from the right ventricular surface. In the latter case an anterior approach was employed and procaine was injected into the wall of the right ventricle; recoyds were taken after the performance of a pulmonary valvulotomy (Brock, 1949) through the right ventricular wall. Although records were obtained from the area one inch to the left of the descending branch of the left coronary artery qS complexes only were obtained; the electrical transition point may therefore be at least one inch to the left of this vessel.
The last two cases to be described were similar and one only is illustrated (Fig. 7 ). Both were characteristic in that the left 'lateral wall of the right and left ventricles transmitted predominantly negative (rS) and positive (qR) patterns respectively. However, when the exploring electrode was thrust deeply into the potential space between the heart and the anterior chest wall in the region of the sternum a predominantly positive complex was recorded (curve El, Fig. 7) . The exact position of the electrode was uncertain, but was in the region of the auriculo-ventricular groove near the posterior surface of the sternum; the absence of a typical large auricular P wave suggests that it was not in contact with the right auricle. It must also be remembered that the electrode was in as good contact with the chest wall as the pericardium in this position, and consequently cannot be regarded as a pure electrogram. The origin of this predominantly positive pattern is therefore uncertain. DISCUSSION
In the ten cases investigated most, if not all, of the right ventricular surface transmits, as in health, an rS pattern, which is similar to that derived from the immediately overlying left praecordium. Similarly, a qR pattern may be recorded from the left ventricular surface. The origin of the upright complexes derived from the right chest in these cases is uncertain.
It is possible that an area of the right ventricle in the region of the auriculo-ventricular groove transmits an rR pattern. An alternative explanation is that the large R wave found over the right chest is in fact derived from the left ventricular surface as a result of the rotation of the heart. Kossman et al. (1948) suggested that the pattern of right ventricular hypertrophy in a case of cor pulmonale which they studied was due to rotation of the heart with almost complete reversal of the electrical fields of the two ventricles in the thorax, and there are some grounds for thinking that this explanation may hold here.
SUMMARY
The electrocardiographic pattern considered typical of hypertrophy of the right ventricle is described.
Direct cardiac leads have been recorded at operation in ten cases of tetralogy of Fallot with this typical pattern.
The pattern derived from the left ventricle is found to be predominantly positive and that from the right predominantly negative, as in health.
It is concluded that the rS pattern found over the left precordium in these cases is derived from the underlying right ventricular epicardium as a result of the rotation of the heart.
The origin of the large R wave found over the right chest is uncertain, but it may be derived from the left ventricular surface also as a result of rotation.
